An increasing number of studies suggest that the cumulative impacts of wind turbine encounters might have a negative impact on the acceptance of onshore wind power development. In many countries offshore wind resources are seen as the new wind energy resource, though the offshore cost of energy is markedly higher compared to onshore. In the present paper it is tested if the cumulative effect of wind turbines makes people favour offshore wind turbine development to onshore development. The results suggest that the cumulative effects from wind turbine encounters have weak effects on the relative attitude towards more onshore and offshore wind power development. This suggests that increasing onshore wind power development does not make people favour offshore wind power development to a higher extent.
Introduction
In order to fulfil the energy target for 2030, Denmark has planned to develop wind power onshore and offshore. As found in Ladenburg [1] , the population seem to favour offshore wind power development relative to onshore. These findings are in line with the general literature on the subject, see for example [2] [3] [4] [5] . Generally, the expectations with regard to future wind power development targets are positive [6, 7] . With higher wind power shares, the population can expect more wind turbines in both rural and urban landscapes. Accordingly, the wind turbine pressure on the individual will increase. It is therefore noteworthy that Ladenburg and Dahlgaard [8] and Ladenburg et al. [9] find evidence that an increase in the wind power pressure can have a negative impact on the acceptance of onshore wind power. More specifically, the more wind turbines people see on a daily basis, the more negative their attitude will be towards existing and future onshore wind farms. Ladenburg et al. [9] stress that acceptance among people who have onshore wind turbines in the viewshed of their residence or summer house is particularly sensitive towards the daily wind turbine pressure/number of turbines seen daily. So far, the cumulative effects studies have only shed light on how the wind power pressure influences attitude towards future onshore wind power development. Consequently, an imperative question presents itself -does the number of turbines seen daily/wind pressure affect the relative attitude towards onshore and offshore wind power development? Though offshore wind power development is preferred to onshore, the attractiveness from a generation cost of view is less convincing. More specifically, in a new report from the Danish Energy Agency, the costs of producing wind power offshore are estimated to be twice as high as the costs of onshore production [10] .Accordingly, if the number of turbines seen on a daily basis causes people to favour offshore wind power development to a higher degree this could lead to a demand for more offshore wind power development relative to onshore development. This, in turn, would lead to higher generation costs. The consequences would have significant and dynamic effects on onshore and offshore wind power planning.
The present paper builds on the data and results in Ladenburg et al. [9] and aims at shedding further light on how the cumulative numbers of turbines influence acceptance of wind power. It is analysed whether the number of turbines seen daily has an impact on the relative acceptance of onshore and offshore wind power development. The article is structured as followed. First, a brief introduction is given to the sparse literature dealing with cumulative effects from wind power. As the present paper is heavily based on the findings of Ladenburg et al. [9] , the reader interested in a more detailed review is encouraged to consult that paper. This is followed by a presentation of the present study, the data and the results. Finally, the results are discussed, followed by a conclusion.
Does wind turbine density influence acceptance of wind power?
Based on the review by Ladenburg et al. [9] , there seems to be some evidence that the more turbines people see, the less positive is their attitude towards onshore wind power [8, 9, 11, 12] Jointly, the results from the studies point towards the acceptance of onshore wind power being dynamic and sensitive towards how wind turbines are grouped and the number of turbines people see on a daily basis. However, as demonstrated in Ladenburg et al [9] and Ladenburg and Möller [13] , the cumulative effects may be dependent on where the turbines are located.
Ladenburg and Möller [13] find that the number of wind turbines in the nearest offshore wind farms significantly influences attitudes. The more turbines the nearest wind farm has, the higher is the acceptance of existing offshore wind farms. Ladenburg et al. [9] only find significant cumulative effects among respondents who have an onshore wind farms in their viewshed in relation to a wind power development scenario that represents an overall increase in the onshore wind power capacity. Interestingly, they do not find significant cumulative effects when the respondents are asked about a repowering scenario (the term replacement is used in the original paper), in which numerous smaller turbines are replaced by fewer larger turbines. For a more detailed review, see Ladenburg et al. [9] In this perspective, no studies have tested whether the cumulative effects from the number of turbine encounters influence the relative acceptance of onshore and offshore wind power development.
Study
The influence of the daily wind turbine encounters on the relative attitude towards future wind power development onshore and offshore is based on the same data as Ladenburg et al. [9] . The relative attitude analysis is based on the general attitude towards three wind power development schemes:
1. More onshore wind turbines 2. Replace small onshore wind turbines with larger ones 3. More offshore wind turbines.
The first wind power development scheme represents an overall increase in the number of wind turbines and a change in distribution of the size of the wind turbines. Generally, new wind turbines are larger than the existing ones. Consequently, when the number of turbines increases the distribution of the size of the wind turbines is pushed towards larger turbines, and the average size of wind turbines increases. On the other hand, the replacement scheme represents a wind power development in which the number of wind turbines is reduced and the average size of the wind turbines increases. The third development scheme represents an increase in the size and number of offshore wind turbines.
Relative to Ladenburg et al. [9] , the contribution to the literature is a test of whether the cumulative effects from wind turbine encounters make offshore wind turbines more acceptable compared to the two onshore wind power scenarios analysed in Ladenburg et al. [9] . The analysis and conclusion in the present paper are thus conditional on the relative general formulation of attitude questions, which, as highlighted in some of the literature, might not provide a clear picture of the same attitude relationships on a local scale [14] [15] [16] also known as the social gap [17] . However, as in Ladenburg et al. [9] the focus is on the relative level of attitudes.
The analyses are based on a randomised sample of respondents from a nationwide Internet panel consisting of approximately 17,000 people. In total, the effective sample was set to 1,050 answers.
To obtain this sample, invitations to answer the questionnaire were emailed to the 1,860 panel members in July 2006. 1,076 respondents answered all three attitude questions. The characteristics of the samples are presented in the sample below (Table 1) . >>Table 1 about here<< Overall, the distribution of males, females and the age categories are representative of the Danish population. The respondents in the sample generally come from households with a relatively high income level compared to average for the Danish population. Likewise, the educational level is higher in the sample. With regard to the wind turbine related demographics, 5% and 14% of the respondents have stated that they can see an offshore wind turbine/wind farm or an onshore turbine/wind farm from their permanent or summer residence. Apparently, it has been difficult for the respondents to recollect how many turbines they see on a daily basis. As many as 49.3% have stated that they do not recall how many turbines they see daily. As presented in the next section, these respondents will be controlled for in the analyses. Focusing on respondents recalling the number of turbines seen daily, 23.6% of the respondents see 5 or fewer turbines daily. 13.9, 7.8 and 5.5% see between 6-10, 11-20 or more than 20 turbines daily, respectively. The DRA is estimated using a multinomial logit model in which the probability of having a relative attitude is ∑ where X is a vector of variables that might influence the relative attitude DRA i . Though, the focus is on the potential cumulative effects on the relative attitude towards onshore and offshore wind power development, the multinomial logit models control for the demographics of the respondents, Z i , such as gender, age, education, income etc. These have been found to influence attitude towards wind power significantly [18] [19] [20] [21] [22] [23] . A set of variables, θ i , which controls for experience with wind turbines, is also added, i.e. , where ε i is the individual specific error term, assumed to have a logistic distribution with a zero mean and a variance of σ 2 1 . In the models, θ i includes whether or not the respondents have onshore and offshore wind turbines in the viewshed of their residence and variables representing the cumulative effects from the number of turbines seen daily (No. turbines). As in Ladenburg et al. [9] the effect is estimated using a set of dummy variables controlling for whether the respondents see 6-10 turbines, 11-20 turbines or more than 20 turbines on a daily basis. The effect is estimated relative to respondents who only see 0-5 turbines daily. As presented in Table 1 , nearly 50% of the respondents do not recall the number of turbines seen daily. The respondents who do recall the number of turbines daily on the attitude are controlled for with a specific dummy variable for these respondents. Again, the reference category is the respondents who see 0-5 turbines daily. As found in Ladenburg [24] and Ladenburg et al. [9] , the influence of the experience variables on attitude could be conditional on the level of other variables (visits to the beach and onshore wind turbines in viewshed, respectively). However, given that very few respondents seeing more than 6 turbines on a daily basis have a higher acceptance of onshore wind power relative to offshore wind farms, it has not been possible to estimate viewshedconditional attitude models. Ladenburg and Möller [13] find that the acceptance of existing offshore wind farms is a function of the travel time to the nearest offshore wind farms and the number of turbines in the nearest offshore wind farm. The travel time and the number of turbines might also influence the relative attitude towards onshore and offshore wind farms. Variables controlling for these potential relationships are included in the model.
Setup of the analyses

Results
Overall, the respondents have a more positive attitude towards offshore wind turbines relative to more onshore wind turbines and repowering onshore wind turbines, respectively, see Figure 1 below. Moving on to the test of the cumulative effects on the relative attitudes using a multinomial logit model, the results in Table 2 below suggest few and weak effects.
>>Table 2 about here<<
Cumulative effects
First of all, none of the estimated relationships between the number of turbines seen daily and the relative attitude towards more/repowering onshore wind turbines and more offshore wind turbines are significant at a 95% level of confidence, but are significant on a 90% level and only in the DRA MOFWT-MOWT models. All else being equal, this suggests weak cumulative effects on the relative attitudes. Going into further detail, in the DRA MOFWT-MOWT models the respondents who see more than 10 turbines daily have a higher propensity to be indifferent between more onshore and offshore wind turbines (β >10 turbines|Indifferent >0). However, β >10 turbines|Indifferent is only significant on a 90% level of confidence in the second model, in which respondents who see 6-10 turbines daily are included in the reference group. Again, this suggests that though there may be some minor relationships between the number of turbines seen daily and the relative attitude towards more onshore wind turbines and more offshore wind turbines they are very weak, almost to the extent of being nondetectable.
The are no significant relationships between the number of turbines seen daily and the relative attitude between repowering onshore and more offshore wind farms.
Gender
In the DRA MOFWT-MOWT models, male respondents (β Male >0) have a significantly higher propensity to be indifferent between more onshore and offshore wind turbines or to have a more positive attitude towards more offshore wind turbines. However, these results are not significant in the DRA MOFWT-ROWT models.
Age
Age enters the model as a linear variable. In the DRA MOFWT-MOWT model, β age|Indifferent and β age|More offshore are positive, suggesting that older respondents are more indifferent between onshore and offshore wind turbines or prefer offshore wind turbines. However, the results are significant on a 90% level of confidence only. This also means that younger respondents to a greater extent have a more positive attitude towards more onshore wind turbines/onshore repowering relative to more offshore wind power development. To the author's knowledge, the differences in the relative attitude between more onshore and offshore wind power development have not been reported in the literature. In the DRA MOFWT-ROWT model, the estimates are not significant.
Education and Household Income
The models do not suggest relationships between the levels of household income and education and the relative attitudes towards more/repowering onshore wind turbines and more offshore wind turbines.
Viewshed effects
Interestingly, the results from the DRA MOFWT-MOWT models suggest that respondents who can see onshore wind farms from their residence or summer house have a lower propensity to be indifferent between more onshore/repowering onshore wind turbines and offshore wind turbines or have a more positive attitude towards more offshore wind turbines relative to more onshore wind turbine/repowering onshore wind turbines 0<β View Onshore|Indifferent and 0< β View Offshore|More offshore. Or stated differently, they have a higher propensity to have a more positive attitude towards more onshore wind turbines relative to more offshore wind turbines. The respondents who can see offshore wind farms from their residence or summerhouse do not have a significantly different relative attitude from the respondents who do not have an offshore wind farm in their viewshed.
Beach visit rate
The visit rate seems to have non-linear effects. Respondents who visit the beach at least once per week do not have significantly different relative attitudes compared to the reference group (respondents who visit the beach less than once every second month). However, respondents who visit the beach at least once every month or every second month have a higher propensity to be indifferent to more onshore and offshore wind turbines or favour more offshore wind turbines relative to more onshore wind turbines (Β Beach 1/second month|Indifferent and Β Beach 1/second month|More offshore >0). These results are puzzling, as, in accordance with the findings in Ladenburg and Dubgaard [25] , we would expect frequent beach visitors to have weaker attitudes for more offshore wind power development. In light of this, it is thus less clear why the respondents who visit the beach seldom also have a higher propensity to favour more onshore development. All else being equal, we should expect non-users and seldom users to be less concerned about the potential impacts of offshore wind farms on the utility gained from visiting the beach.
Travel time to the nearest existing offshore wind turbines and the number of turbines in the nearest offshore wind farms
The travel time to the nearest offshore wind farm and the number of turbines in the nearest offshore wind farm do not influence the relative acceptance of onshore and offshore wind power development significantly.
Conclusion
The analysis of the influence on the number of turbines seen daily on the relative attitude towards more onshore wind power development, repowering onshore wind power and more offshore wind power development is based on the attitudes of 1,072 respondents. The results indicate that there are no, or only weak/borderline significant, relationships between the number of turbines seen daily (cumulative effects) and the relative attitudes for more /repowering onshore wind turbines and more offshore wind turbines. Thus, it seems that seeing many wind turbines daily does increase the acceptance of more offshore wind turbines relative to more/repowering onshore wind turbines and vice versa.
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